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[SCf. RM4*«®TXtt>l?;U«SaL.. R'RtKR JOJKt. ) SrSb. X. R» ^:RMi^^WCilS^LT-CO- 
0-CO-^:;ftoT^lTfcA<. k i: 1 (i^-srttiUT 
i^SS&^U mV, 0.1 ^k/ (k + 1) ^ 0.9TS 
) , mfiOXtte«S»=£«T (fib, m7!/tg^0 
O.OS^m/ (k+ 1 +in) ^0.50T?*S. ) . ] 

tt^vvx Vim. 
[II] 

[{fc2] 

-)-T-^e- C H - C ^ 



/a&^u. R'tt**STFxe^t5^;vs&«L, R'a 
tk^mt, v-rysxa-cooY (fit, 
i~6®ii[«tt> ^^tt^^xttsi*®7;i'+;k«&ig»$i» 

•C-C Hi, 




CH-C- 

I I 

R* R' 



CI ] 



' as lttk^js^ xtti^^sc 1 ~ 6 ©it®<^. 
^i-ft!Kxsstt©7;p+;i'SS«i/ (fflu, r'ri^r' 

*t^lC*iSS^O«^«B5<. ) . X. R'tR'tT^ 
5li»2~5«D/5'W>«?&PfiEUTtiT'bfi<, RMi 

KsSSc 1 -loron^tt. ^>fe*?x(JS*^®7;p=^^;u«> 

Kitl» 1 ~ 6 Oit^iK. «-tt!RX«S<^ODAa 7J1'=^^;V 
S. X«77;I/=^JUSS:SU ktltt*>«raaL'Tg 
^S^Eg-r {fib. 0.1 ^k/ (k+ 1) ^ 0.9T* 

[BI*J®3] -JRiC [II] tc:»T. R'*t*SflKi^-r2& 
I3> R»*t*5fllS^X«^5ff«l~6©iI^«Xtt^>e 

«^©7;i'+;i'St?*t), R»*«^^»i~6©it«iRx 
tt4>««®7;i'=*^;i/»-e» 0. r' i -lOfflit 
ji!Kxtt^j-tt«®7;p+;>»T?*5, i»*a2fciB«© 

[tt*:S4] [II] «r»T> R^ 
0, R'*t*«M^Xtt.ji9^;V«-C»t), R»*«;)i?;PS 

XttX^'JVS-PS.O, R<*ti^iSicl~4©ieia!KXtt 
iJ'tt!R©7;l'+JPiST*5. M*Ja2(;:E«oi/'i?xh 

m 



5(? lE-flss; [III] 
[fl:3] 

^ ft 



I!] 



[Stf", R'Sr^R'tt^-iraiEbT^^fei-ioroifi® 
tt. ^)-fi*tX«SiK07;l'+;i'S. K38»l~lO0An 

7)v^mx\t.-m. [IV] 
[fl:4] 

- CCH, ^"'^ 

{iCt. R'»&j;R"tt*>*aicbT;!lc^M^> 
i-'5CDiSt«ttxtt^)'ttl*©7;v=^';v». x«i8*»i 

Bi. ) s^L. nttoxae«5ss:S:«-r. } !&^-r. ] 

50 [S}*JS7] S5KC<fcDK*5!*-rS!aS3tttfl2^<»*»T 
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IH-flS [V] 
Mb 5] 



R 



1 s . 



O 
II 



-C-C-R' 



[v] 



tLVx*.mm^x\mm». 1 ~ 5 ©it^<^xB^^tt!Ko 
7;>+;vs*su, R^'tti^3!i»i~io®ii«!R, 

fR-m. [VI] 

O 

& {Jr. H) [VI] 
7xr:jUSX»i h UJPSSSU R' ' ta^*» 1 ~10® 

gB-nesc [VII] 

[V II] 



[iCf, R"«hue'n;v7-fe5";w», p-hji-x^;^ 

*::i;i'»S«L', Ri»SiytR"»«*'<r»4l/T*S!lM 
#«|T*«, 1 ~ 5 OH^MzWmV'JT. 

1 0] (i) R*5i 1 fcia«ov/-;?x h«*^* 

Sfi±(C»5(&T^XSi:, (ii) JmlR^ia©^. TXi^ 
$:frbT300 DiifilT©?t-PS3trsISi:> (iii) ifJ 

[0 0 0 1] 



nin®K r FX=f->TU-1fJt«SfflViT3j^i^a!®/^^'- 
[0002] 

tf>t (248.4niii) *t;^w$nss-r(caoT 

[0 0 0 3] Kr FX4^v'-7k— tf3t^SS?^1- 

it^%m.t-t^V^^7. h«!(B}i:UT248.4nm<+j£®JtfC 
J*-rS33att*tj|svi<i}J5gt^)-Tf*3frv'7\/>'ir hS&W 

BH5!$nTHo (^sj^fi, m^^wjm ; If la 

^l-154048^iiffi ; 1$IB¥l-155338^iiS : 1*ia¥l-15 
5339^4i« ; »IS¥l-188852^^ffi : Y. Tani 5, SPIE' s 
1989 Sympo. , 1086-03^) . h1S^\y. Z.t\m<lMW!^^ 

j*lCBffiffllB*;&:V>. X> jfi*. B>tx:^i;p=^-»«fi 

S!Kflitf.5fc*iii(il!OWi^Xhtti|BfAJt!3g3n [H. 
Ito 6. Polyiii.Eng.Sci.. 23#. 1012H (1983^) ] , 
JinCHL.Ttt'<r©aft*^^$tlTti-5 («il;JtH> Elt 
0 *a#lf ^91628 ^(1985) ; J. V.Crlvello. 
*HiIf fFS4603101 -^(1986) ; W.R.Brunsvolt ^. SPI 
E's 1989 Syopo., 1086-40 : T.Neeoan^, SPIB's 1989 S 
ympo. , 1086-01 ; #WBS62- 115440^i^ffi^) „ L*^L 

^natsjji*^ m^ii. (4-tert-:/h+->*;i'^ 

x;l.:t+e/X?-U» , JRU (4-tert-:/h + $/*JP5H 
XJV:*-4^>/-a-;<g^;i/X9^P» , #U (4-tert-:/'h 
^t^v-X^^W^) , 3}?U (4-tert-::/h+v-a-;<?^;i'X 
^©7x/-;kX-r;i'5S«|g®»^fc«».i'f 

nfci»j»i4JcSL<. X. mmt0mm^^&<D^m. 

V>i:Vi5^jStS*-LT*»3, X, *Jl/Jp>ilXX7";PJ^ 

©SJIB. 3J«U (tert-:/^;v-4-tfx;i.'«<>7x 

40 ^h) ^©«^fcS35SStceBLT248.4 niii#ifi©?ie 

'}U-h) ^?©«^K«8flB®iBS»ttRi;H7'fXy5^ 
Wtt*tSLVi^©pga^S:*«*UTV^5, 

[0 0 0 4] ;i®jfe. ->'j;i^*>i<uv-&fflvifcu>? 

XK**fi"bl8^$nTVi-5 <*4i¥3 -44290 

#dia«) *t, «'JA«p-hUp^5^;i'->U;i':t^r'>X5^V 
>a-&{*:4'p- 1 e r t- y ^ 5';l'-> U ->X 5^ V 

7 y >'>i^-C^^Cttl»a-C^;S:ti^©raJSA** OSIffl 
£0 ft»SIS-C%^. 
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[0 0 0 5] JEIC. mmzfs.-Dr±B(O^&^ik0iLfz 
Vi^X hWJBfi: L.Tp-tert-:/ h^v'*;WJi«-Jp:t+5' 

Ui?Xh*riR (!|fBg¥2-209977#ii«) , p-xh^tH 
D tr 7:i;V:t+ v'X9=- k > tp- 1 H P =^^->X? k > t « 
h«i|Bt (!^|!B¥2-19847^ii 
S : !^IB¥2-161436^^ffi : #M¥2-25850^a) , p 

S^ffSfflV^&Wi^Xh«i|Bf (!^I8¥2- 62544^^ffi) 

X p-xh7t HDl:;5-;P:t^^->X5'k>-p-k H 
D+->X5=-V>. p-tert-:/h+->xg^l'>-p-t Hn 

ifi, h'JX (hUi'DDpC?^;!/) -S-F'J7v'>/h'J 



* [0 0 0 7] i^. ±iE^a^#:X«*a^«:ICj^T, * 
KSOiSSStUrffifflSnxt^S. tert-7h=¥->;«J 

h 7 1 H n t: 7-;VS^tt*fi UT^v^K©#ftTT 
[0 0 0 8] 

®^^tt*^^STafeS. 248.4 n!i!ffjS®3tS3§14*t^+ 
i'->i-S*t«fl3-r5«®IBI)lJ«S'^b. llffl{bJ4»l/ 

[0009] 

[KW®S«] *5SMtt±IBUfcai^«««c«E*&3n 

5&tt*ts*T«n. mmm^m^^L. R-oAi^-yt 

[00 10] 

r (1) TiBHRsS [I] 

[0 0 11] 




[0 0 12] [ittf. RMi*J§is^xtt^t5';i'S** 
R2si;:R'*t^ttc*ssiK^®®^«i»<. ) . X. 

R' t R' T?^3S»2 ~ 5 ®pl5"U>^&}^fSL.TViT%> 
ll<, RM*l!i«« 1 ~10®ia«!K, ^^tt«Xtt««® 

7;i'+;V'S, Ki^si~6®itM«?, i>«^<jtxtt!gl^® 

M?XH>'7/»Sab, R«tt*iKM^Xt4;<?';PS 
sat, RM4**1I^, ->7/SX«-COOY (ffl 5i> 



[^b8] 



r 

CH-C- 



CI 3 



U. YttM^»l~6®|t®«, ^i-fettXttSS4S®7;i' 
=^^JP»Sa-r. ) *ai/. X, R" tRMJS^MCiB'&L/ 
T-CO-0-CO-i;fe^Tl'irt)A<, kirUi* 
^^SfiAUTg^SSfcSab {fiU. 0.1 ^k/ (k+1) 
^ 0.9-C*5. } . mB0X«ij!8»&S-r «BU m 
*te^S«®»&. O.OSgm/ (k+ 1 +m) gO.50T?35 

(2) (i) (1) iz§im0U'jxh^n^mm±\zm 
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^t^rMt, (u) mmm<n^. -^x^^-ftLxzQ 

0 niieiT®3fP®3frsXgi:, (iii) iiJSlClEUT 



* [0 0 13] Ip-6, *f!?g«e.tt±EB«*SJ«-r'«< 

ittaef^&sfefciK*. HSiic [ i ] 

[0 0 14] 
[^9] 





CH, 



[0 0 1 



5] 
k. 



OR' 



(iCtf^. R', R^ R', R*, R'. R 



-«2S [I] \z^^^x. R»2&r;R>T^3nsK*»i 
~6©7;v+;ws, R<-es*n-5^iti»i~6®An 

7 )\^^)\^^(07 R5T:^$n-5COOR«®R 
•T^Sns^^Scl~6®7;i'+;i'StUT«. 

;i/S. x5^;ua. y^DbrJ^». :/5^;i^s, ^sji-s. a 
^rs/;p»*«*tf ens (satt, 4i-«!Rx»4ai«©ffrn 
tcTt)Pi) . R*T^3n5^^Sci~io<o7;i'+;vs 
tuxtt, x9^;i/Sv :/Dtf;i/*. y^^-jv 

s, 73 ^wa. A=^->';va. 

^!K©<5jnicTfeBi) . R«T^$nsM*ai~6o 

[0 0 16] [ I ] T^$n«s-& 

ms.. iSTfl!KSIL#^HKSC [VIII] 
[0 0 17] 

[^bio] 



0-C -OR' 



( V 111] 



[0018] (S5;ttJ. R2. R3Rt;RMiWEi:l^ 

i;, ) T^snswus. bp-^7;1'3:^^v'7;1'+;1'S. 

A a7)Vn^ 'y7)V^)VmyL\t.7v}V^)V^^l/7)V^ 

;>s?£rr5^/T-m bps. -m. [ix] 

[0 0 19] 

[^bi 1] 



-)- 



R" 

CH-C- 
R' R' 



[ 1 3 




[1x1 



[0 0 2 0] «ttJ, Ri, R2, R'RT/RnSifffiill 

^ #ii£^-rs. #tc-«s: [VIII] T^sns'&iia 

[0 0 2 1] -fSL^ [IX] T^^ns^ /v-mfi 
ftftWfcii-jKiE; [VIII] T^sn^'gfigssff 

30 «»J^t«p-XttiB-l-;* h^v'-l-;<9^;i/Xh^->X9^V' 
>. p-X»ii-l-'^>>';i':t+->-l-;>l^JVXh=^^>'X5^ 
Vy, p-XHiii-l-Xh4^v'Xh^v'X5=-V>. p-Xttm- 
l-;?^ h4^->Xh4^->;^9'UX p-X(4in-l-n-:/h*->X 
p-X{im-l-l'y:/^=^^>'Xh:^^v'X5' 

p-xttm-i- (i,i->?^«g^;Pxh+>') -i-jjt?';!/ 

Xh + ->X?VX p-Xttm-1- (l,l-i^^5^;Vxh:*- 
v) xh=*^->'X9'^>> p-Xlim-l- (2-i7P;VXb + 
Xh^'y7.^V>. p-XttiD-l-5/i'DA^>>;i':t^ 
i/X h^^^vX^VX p-XttiD-l->5'D'<^>^;V:t=¥v' 
40 Xh^->X5=-W>. p-X«in-l- (2-X5';PA^r->JP:t+ 
-» Xh+v/Xg^kX p-Xfim-l-Xh+v'-l-pt?;!' 
Xh:^^5^X5^UX p-X«iii-l-n-:/n#:^i/Xh:^^i/X 
9='l'>. p-Xl4i-l-p^?;l--l-D-7'DJ}?4^>'X h:^^->X 
f'WX p-X»ni-l-xh*->:/'D3l^=1rv'X5'L'>. P-X 
ttm-l-p^ V^'y'fh^'yT.'fVy. p-Xf*ii-l-;< 

DA:^^v;l.:t+v'X5^^>RU:c:n^p-XJiia-t: H 

t H D + a 5^>)l/X 5^ 1/ >Kiil#*t* n-5. 
X. ;iti^©t/-7-m&®+, ^fc-jRiC [IX] t 
50 »i»rR'Rr;R»*<fiint)7;p+;i'»T?a5a, p-xi4m- 
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1-^ h^>'-l-:^^)VXh^>'7.^Uy. p-X\tm-l-^ 

(1, 5=-;Px h + '» -1-^ ?^;ux h + -> X f - 1/ 

>, p-XJiiii-l-Xh4^v'-l-pt5^;i'Xh+>'X5'k>. P 
5^Jl/-l-n-7^P 3}?+ v-X h v-X? k >#i!tt 

CO 0 2 2] *^?B(C^5S^^a±8B-)ISiC [IX] 

■e*$nst/v-#((m^i>c, -iKSC [x] 

[0023] 

Wbi2l 

-C-CH. - 



-CH 



■9- 

R' 



1$M¥5-249 682 



[xl] 




O H 



[0 0 2 4] (^fp. R'\mmtmc. ) T^sn-s 

qE/-7-mfi:t. BtntfHKSE; [XI] 

[0 02 5] 

litis] 



[0 0 2 6] (JCifJ. R^ R'RZSRntWimtm 
T»S, -KS [X] T*3n«*/-7-mffiB7x/ 

[0 0 2 7] :iimm\z%^m-^f$-(Df^^(Di^^'x^&^- 

[XI] T^$n.5*/T-*<i[tLTfi«il^a7 

i/Uaxh>j;k 7-7nxhU;k ;<^i"J;i'»;;i5" 

[0 0 2 8] -jRiC [I] T^Sns*f8lflfcffiSS^ 

20 [00 29] 
[ft:14] 



rt^ttifJ^WCTSHRit; [II] 




-CH, 




-CH, 



[0 0 3 0] R4i*«ISi^Xtt^5^;PS«r^ 

*^3ffi4bTS^s<&gr imL. 0.1 ^k/ (k + 

[0 0 3 1] -jSiC [I] xt^ [II] T*;sn5*SiM 
fc^ss^fft^v^T. [IX] T^^sn^ 

^yv-^fe.?:, -jKS; [X] T^^ns^/v-:^fl: 40 
(hm^Wimnx : 975^9 : it&o, HncoS'&t) 

^7 : 3*tJ:0»^LK 
[0 0 3 2] *^WtI«S5>a^#:oa«^Caji:UTJi«lI^ 
ttp-l-;?c N:^^5/-l-^5";i/Xh+i/X^W>-p-b Fn 
+ 5" V >S'a'«c, p-i-'^ > sz-i-p^ ?;px 

h=^^>'X5^1/>-p-t HD+'>X5"U>fi'&*jc, p-l-X 
V^. p-l-^N4^i/Xh+2/X5"V>~p-t:HD+S^X5^ 5^ 



CM] 



l^>a^#:. p-l-n-yh+>'Xh+>'::<5^l^>-p-t K 
n:^-v'X^l^>a^^t:> p-WV:/h + '>Xh:^^v-X^ 
W>-p-t:Hn4^>/X5" p-1- (l,l->^;*5" 
-l-^5^;PXh^vX?l^>-p-t:Fo=*^ 
->X?^l/>a'&#:. m-l- (2-i^n;l/Xh4^5^) Xh=t^S/ 

* + v'X h vX5^ 1/ >-p- 1 H n >/X 5^ > 
S^fr, 0-1- (2-X^;i/^=^rv;i/:t=t^>') Xh=^vX^ 
l/>-iD-b HP+i^X^V>a'&^fi^, p-1-;^ h^->-l- 
5^ ;]/X h 4^ V- a - >c ^ 1/ > - p- 1 H n + S^- a - 
pl5^;^X^l^>«^*. p-l-X b:^^S/Xh:*^v'X^l/> 
-p-bFn+vX5"V>-7i^UDxhij;|/S'&#:, p- 

l-Xh^ri/Xh+i/X^l/>-p-h HD + >/X5^]/>- 
7TDXhU;Pfi^^t^> p-l-n-:/h+>^Xh4^>'X^k 
>-p- 1 H n S/X ^ U ^ 5^ ^ U ;!/» ^^Jl/fi-^ 

flC, p-l-v'i7DA4^'>;l.-l-Xh + 5/Xh:^^vX?I/> 

-p- 1 H D+i/X y 1/ g ter t-y?;|/a 
p-l-^h+>'>'i7D/si*^>';V:t^>'X5'W>"-p- 
t HD4^i/X^l/>a'&*. p-l-X h^^-iz-l-pC^Jl^X 
h+v'X^l/>'-p-hFD+'>X?l/>a^#:, p-l-v' 
i^n-^^^^^Urt^v'XF+S/X^U^-p-t: Hn+>/X 
^W^S'&flCv p-1- (2-^n;vxF*5/) xh+>^X5" 
l/>-p-t:HD+>^X^U>-^5^^U;i^K tert-':/^" 
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[0 0 3 3] *IS?gtC^S.5S-&fttt, 8^A«Tf3a) ~ 

a) m- 1 

±e-«iE: [VIII] -r^snsimss^r-r^TiB- 

tSA [XII] 
[0 0 34] 
[^fcl 5] 

r 

C - C H , 

j^, Cxll] 

- t-OR* 
I 

R' 

[0 0 3 5] (iCt. R^ R'. R»Rr/R*ttfnBt|^ 

i;. ) •c^ans^r/v-m x\tcntm3<D=Ey 

X-I'Vy^'D-h'Jjk 2,2'-7'/kX (2,4->'^5^;i' 
C'L'D-h'J;!/) , 2,2'-7'/tfX (2-;>t5';l/:/Dfcf:t 

#«T. SlgXe7;Ur/>aWtf . 50~ IICCT 1-10 

oT^fflasffrjT. ±iB-«iC [IX] t?^$n*t 
X] -e^sn5^/T-m(4&#tr*a^«:*#»-r 

n7 7>. 7-th X 1.4-:?:i-4^U->^0*«SSfS!l«f', 
»«CD#«K*W*UV^ ] t30~ lOCC-C 1~10I^|B] 

sjss-&T±fB-)Ki^ [VIII] rm-^mtms^^ 

[0 0 3 6] b) :^m-2 

±iB-jKiC [XII] T^^ns^yv-tp-Xlim-bH 
[0 0 3 7] c) *S-3 

miR©p-tert-:/b=*'J'X9'U>m xttuntss 
JS:S-&T#fc3l?U (p-tert-:/h+J/Xf^k» Xtip-t 
□ 71rh>, l.4-5?:f+1}->lf<Z)W««9l1', 



12 



ii^0^r«i»*tif*bi'>. ] t3o~iio "c-ci ~2mwi 

-BrTWHS-Cfe ^. ter t-^3^;V«^&^^lCiKilS 

[X] ■r^$n-5tyv-*ffis^tj*a-&^$:tfiico 

fiOTIE-HKiC [XIII] 
[0 0 3 8] 

litis] 
10 R' 

Ha C- fc-OR« [X 11,13 

[0 0 3 9] (iCf. R'Sr^RnitCfStl^i;. ) rm 

JHfc-atltS. 7^h5tHn75>, 7-fel->, 1,4-i? 

ar^ftK p-h;i'X>x;P 
i'n;i.x;v*>»- bU SSK- bUJ^ 
>tt, p-h;vx>x;i':S^>® • b'j-:^>*a^] 
io T. io~ioo ■CTi ~2o^rasjS3-a-, ±iE-jSS; [v 

III] T?jS«n««l6»*tt«C!)i!l^Tfl:^e<»Ci»AS 
[0 0 4 0] d) ;&jS-4 

r&IE©JJ?U (p-bHD:^'5/X5=-V» i:tt«©»0±l3 

-jKiC [XIII] ■c*$n-5bx;ux-x;uft-&ifex« 
< v::/a'^x;px-x;Hb-&'tei:*fflViT;&}£- 3 

5<? [0 04 1] *5!MlCfil?)a^*f:0SjeStt±iS*a- 
1 4 O^smtT-bfiVi**, 248.4 mnftiEOJieS 

[0 0 4 2] *56MJC«5a-&«:®¥^5>^'2tL.Ttt 

i§5}'^fi**a»iooo~4ooooiei8, * d » s u < «3ooo 

~25000@ffi-C*?), 
[0 0 4 3] *^ggTfflV»&n5SJfclC±f3KS56ife-r 

n^i^5In^CTt>^^>*^ «f»C248. 4nmMjS©3tSjitt** 
50 XeSiitK J: t) 248. 4nin#i603Ka381**tii5«> snUS? 
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13 

TIE-«^ [III] . -«SC [V] . -JK^ [VI] XB 

HRiC [vii] •essnsfti'&ttjjjs^jfsns. 

[0 044] 
[{fcl 7] 

o p 

R. -H-C-R-R' CHI] 



(8) !|$il¥5-24 9 6 82 

14 

R»«-0-CH<-Q 

0, N-^R" 



[0 0 4 5] [iC«. R'aylR'tt^-irSfiiLTMlSlS 

i~io©/Nn7;i'+;i'Sxa-)KS: [iv] 

[0046] 

[^bi8] 



[0 0 4 7] {^Cl". Ri''B:r;R"tt*>!?fflfiL.T*^ 

«f . ] 

[0048] 
[ftl9] 



R"-3-C-C:-R'* 



[v3 



[0 0 4 9] [iC(f . R> ' BpI^Sc 1 ~lO0iSMiK, » 

R'M3;**aiUT*^ISi^XBM^S!c 1 ~ 5 OitiaW 
XBi>tt<*©7;i'=^^;VSS:^U R' = H^9R»1~10© 
itatt. »ttttXtti8«o7Ji.=#^;p», 7xr:;i.». a 

3 + vs«i7 x-J^»x^i7;^=^^;^5":t@^^l7xz:;^» 
SHI-. ] 

[0050] 
O 

Rio_^_C-C-R" 

[0 0 5 1] [iC'f', R'' 1 -lOWilMiK. 

K<^xB^tt®7;w^;i/», 77;i'^;i/S. hU7;i':t 
sisc 1 ~io©itm<^, ^>«?!KXHSi!R®7;i'=^';ps, 7 

[0 0 5 2] 
[^fc2 1] 



[V 113 



[0 0 5 3] [iC(p, Ri«BhU^'n;l/7-fe5';VS, p- 
10 [0 0 5 4] *»Mfc;ftViTfflViSnsff*UViK5S* 

:^~}Vi^7 >. i-j'i^ D A4^i/;^x;^J^^r:;^-l- 
(l,l-i?^^;^xf^;^;^;^*r:;^) -J7^Ji>9y. MT. 

^r^■^=^'->;^x;^5f?x;^) V7^/:^^y. i-p-h;ux> 

x;i'3}^x;i'-i->'^' D'\:^^->;i^;<j;V3}^c::;i'j?7\/;* 
>, 2-/9^;p-2- (p-h;i/X>x;P5l^x;i') :/Dtf:f7 

20 x/X 2-pt:5'>X;l'3^r:;V-2-;<?JP- (4->«5^;i<'5^ 
:f) :/ntf:i-7xy>. 2.4-J?^5'JW-2- (p-hJPX> 

x;i^*x;w o3'>-3-^>, i--J7'/-i-:^^)V7.)V 
*x;u-4-7xx;i^2-:/3'y>. 2- (->i'n'\*i/;p* 
;V3Kx;w -2- (p-h;>x>x;i':i^x;w T'n/'^x i- 

;i/v'77^ i-v7i/-i->i' n a:1=>'JUx;1/*x 

;l/-3,3-i?;<?;V-2-y:J'yX l-v7l/-l- (l.l-v'pt 

?-;i/X?;vx;p*x;w -3.3->'pi9=-;i-2-:/^'/x i- 
7-k5=-;i'-i- (i-^5^;vx5";vx;i/ij>x;v) V7^Ji^9 
30 >. i-:?7>/-i- (p-h;i/x>x;i/3j^x;i/) -3, 3-:? pi 5" 
;i-2-:/^' / i-i?7'/-i-'^>-if >x;V!t!-;>-3, 3- 
'j^=f')\/-z-^9/y. 1-5^7^-1- (p-h;i'X>x;i'* 
x;w -3-pi9';v-2-:/^'yx 2->?7v''-2- (p-h;i/x 

>X;V3^x;W g^^ i'^'D^^'>JK 2-v7l/-2-'^ 
>if>X;U*x;V»» terl-:/f^;k 2-^7'J-l-i^9 

>xji'j^x;i-BfK^y7'ofcr;k 2-v'7y-2-'^>-if> 
XJV!j^x;i/»K vi^n^N+v-;!/. 2-i?7'J-2- (p-hj!/ 
x>x;i/*x;w g^^ tert-::/5^;K p-^;^x>x;^;j^ 
>K 2-xho'<>s?jk p-h;i'X>x;i'3r!>» 2.6- 

•i^ym. 2.4-i?xhD'^>i;;v^*»#wen«)*Jjin« 

[0 0 5 5] X, ±?i&.9y(Dm%mtLx'^m^im 

-JrCO h 'J 7xx;l/X;l/*x>!7A;S2&i;>'7xXjl/3- H 
7S>«CD»Hfil©»»*ffi»TSttS<, 

50 »jt*^6iB«jg©i^w*<«jafscfiei-». /x^'- 
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15 

ym^rm^K) (T-shape) ti^n^Lft*), A^->^ 

[0 0 5 6] ^ssig-pfflv^enssiWtUTtt, 

^ViTiJ. a«a230 ~300 nii^j6tI®iR&*L'i4Vi1>© 

;K %Kxg^;k 2-x h+->xg^;i/. br;Hf>K 
^'^JV. K^Hf^Kxf-JK 3-;>t h*->':?'Di;;t>R>( 
g^;K 3-^ h + ->>'ntf:t>KX5^;K n-:f.^)V-2-ii 
DUKX v'i^D'^^^^ifyx ;!<5'JPx5^;i/y 1, 
4-i?t^^>. x5^v>i^'jn-;pty>f VT'DifJi/x 
i^x^'i'Vi^un-jptyxg'jvx-xJK 

ISliiiStt3WXtt^>TrtK5^7ys>^rha (-CO-C 

(=N2)-CO-) :X\t=JT'/'!rY^ (-CO-C(=N 

2)-) t:'^^r^%WLwm^ma\yXhA^\ 

CO 0 5 7] :i$.W^\Z%^Vi?X httff&fflt^TA^- 

^®Sffio±l;:jp*.*<0. 5~2 iimUmt.ft^^i\zm. 
(3®0±SiL.TfflVi5J©-g-fcBO.l~O.5/tme 

h:?'W'-|-±'r70~130'C> 1 ~2 ^i^K:/ 

■7X^*±tB©U-5>XhK±(tA>^b, 300 nmOT®jS 
SS^1.^tSB?ta(exposure dose) 1 ~100 oJ/cm'ig 
Si:;3:5<J;aiC^ltb&m. l>:/W-h±-r70~15 
0 "C, 1 ~2 ^^■^-i;^^. Sfc, 0.1 ~5 «T-h9 

(ommeL&m^^ 0.5 ~3 ^^ss, «st(dip) & ah 

[0 0 5 8] *5g?3tC^sa-&fl^t^%±?f'Ji:®. Jpi^ 

\zn\^xm%9mm. oi~o. 3 as. »s u < m. oi~ 



i^liJF5-24 9 6 8 2 

0.iaS#jE*^*tfe.n<b, X, 

n^z.tii<m\iibn^ifl. a^fl^iaat^fL- 
Ti ~2oa*. ffsu<m.5 ~m^w&ifimifbn 

[0 0 5 9] X, ±IBL/&«l##a/'<^'->Jg^fttC» 

s;a:«s®7;i/*u^JSssi*?t-n«A<, a«o.oi~ 
2o%o*affl*»€)a«;3ns. x. ^ffl$n-57;i';^'jis 

}BttL/Tf4> «il»iTMAH, 3'JX hUX^'Z-JWrS 
[0 0 6 0] ^SSWC^^a^fftt. ±ELfciiD<HK 

^ [VIII] T^sns^nss^tsHKiC [IX] t? 
ji5oi^aBWrffi^t5n-&a^flc(cjtL.T. 

T, iD$a«cWt8»SKitbT7;i/*'J^I}SttK:&D 

^'cmmmmzsivxiiM[yrc/^i^-ytm<D 
mm^mx^^. x, *55WfrfR«a'&#:tt> -«sc 
[X] Ta^snst FD+->x9^^>'*(^*^^■c^5 

[I] XttHRiC [II] Ici^l-iTR'RrXR'At^JCTjcDI 

(M^tf, p-7;i'a4^->^h:^^>'X5^1/» 

[0 0 6 1] -JKS [III] . [V] . [VI] X\i [V 

II] T^$nsi!l!*M?£^^■cf^5*feBJ©^i;x^ 

SfJffl bTffi;SI?t«©ig«^1.3t, K r F X+->v U— tf 
3t(248.4 nii01»m^^l^«X«^ltj£tJ:tl/t:J'-> 

[0 0 6 2] 

[f^ m ^^m<Dm\z-D<,^xM,i^mxfsimt?>t. 
■ftmm^irrm^i^ ^2, iC3XHSC4T^$n 

[0 0 6 3] 
[iCl] 
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J7 



18 



1^1 ] 



o o 

H, CHO-|-if-f "CH:-' -JLiU"' C-^)-SO, -(pH-Sb, H 
0 N, CD " * 



[0064] 
[*2] 



II, 0 
♦ ♦ 1^2] 



CU: 



on H a C 

^-04-? — i?-0 hu H, C-O-SO, H + ' CJ-ff-O 



[0065] 

[3R3] 



5K [its] 



/^-C-C-S-C-CHo hu . Qi) -C-CH-C (CH,) 



[0066] 



H, C-<Q-|o-CHj-^ 



★ ★ [iC4] 



h u .Hi 

7 



:-o- 



S O, H 




OH C 



(^5X\t. l-x,h^iyXh^'yMtbxmmc ) i)m 30 K5] 



- (-CH-CH7 -) - 



<5 




OlpHOCH. CH« 

C 

[0 0 6 91 mjj, ^^itmmifi%^\^m^^. mm 

3 > K 7 X h * L J^S^yl ^' - >*ij^^ 5 n 



+ HCOC. H,.+ 
H. fc 



[0 0 7 0] «T{t^lfi«q, saw. ^^WRtAifclSEW 
[0 0 7 11 3J<>J [p- (l-Xh:^->Xh + 

[;^»-i] 

(l)p-ynA- (l-Xh-+->Xh:^'>') '^^IfXZ)^^ 

p-:/DA7i/-;v50g (o.29t;w . x5';nfx;i/x 
-x;wi.7g (o.58*;w sr^h;px>:^;U3^>K- 

J:n&*ffi (300111X3) . «l*flt»Vdf:^5^ 
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19 

g^ajEilSLTbp. 112 -114 'C/e mniBg®^J^©p-y 
□ A- (l-Xh=t^i/Xh+>') ^>'tf>71.1g^«^fi 

^HNMR (5ppin (CDCh) : 1, 20 (3H, t. J=7Hz, -CH 
2CH3 ) > 1.49 (3H,d, J=5.1Hz,-OCHCH3 ) . 3.4 
7-3. 83 (2H, m, - C H2 C Hs ) . 5. 31-5. 37 (IH, q, J 
=5.5Hz.-OCHCH3 ) . 6.95 (2H, dj=8. 8Hz, 

2-H,6-H) > 7.32 (2H, d, J=8. 8Hz, 3-H,5-H) <. 

I R (Nea t) v c m' ^ : 2970, 2930, 2890, 1595, 1490, 10 

[0 0 7 2] (2)p- {i-:LV^i/aLY^i^) T.'i'Vym 

g^^SStp, a«l7^h^bHO7^>30mUC^^Ti?^:^ 
l^'^Jx (fJD*?) 3.7g (O.ISK^^) «r!B»^1i:, nXl 

[C±fE(l)Tf^fcp->^DA- d-Xh^^^vXh + V') ^ 
>-if >35 g (0. 14^;l/) (J:>m.Wf h ^ t H D 7 7 > (15 

^-tirfc, ^v^TKi6^&iot:ic»aiU;tSI. i^i^nji. 

{1,2-tfX (v7x-;i/3^X7^ /) X5^» X-/>^r;!/ 
0.8 g&^SOL.. ^^^«TTft^l:t:x;H5.3g (0.14 ^ 

©Sjft-rh^t HD7'7> (50ml) ^jK^20-30 
rTiSTb. MJc^STi ^HJti^Uj^Co SJS?Stcmft: 
7>^X^7A*SIR200iDl^aA^. Mlt:;<5^I^>200ml 

0mlX2) , S«*Slt»^i^*>'^7i,Tm 

^SIg*bT#6n:^c^S30g^tert-:/^;u;^ 
T-n-;U (*^^±S!I) ^^JuLTMJEilSb, bp, 93 
-ge'C/l mmEgSiJ-c^P- (l-Xh+i^Xh+v-) X^V 
>2L 5g ^^fett^Rifei UT#fcp 

iHNMR 5ppiD (CDCh) : L 20 (3H, t, J=7Hz, CH 30 
2CH3) . 1.50 (3H,d, J=5.1Hz,-OCHCH3 ) > 3.49 
-3.85 (2H,m.-CHj CHa ) , 5.13 (IH. d, 1=10. 6H 
z, CH2 =CH-) . 5,35-5.41 (IH, q, J=5. 5Hz, - 
OCHCH3 ) . 5.62 (lH,d, J=17.6Hz, CH2 =CH 
-) . 6.66 (lH,dd, J=10.6HzSm7.6Hz, CH2 =CH 
-) , 6.95 (2E,d, J=8.8Hz, ^Wlk 3-H.5-H) . 7.33 

(2H,d.J=8.8Hz, 2-H.6-H) o 

I R(Neat) v cm-^ : 2970,2930, 2890, 1635 (C=C), 1605, 
1505o 

(Ci2Hie02 ) 40 
a i& 41 : C% 7 4. 9 7 ; H% 8. 3 
9 

* aj M C% 7 5. 0 8 : H% 8. 3 
3 

[0 0 7 3] (3)p- (l-Xh^>'Xh^>') 7.^V>0 

±iB(2)T#^nfcp- (l-Xh^v^Xh^^i/) X^l/> 
19. 2g IC»«S(D2, 2' -77fX-f Vf^U-hV )Vi 

mmLxh)vx>mm^. ^m^mrf. 80"CT6^ra« 

^SfBSWdo R^B«$>^^^/-M000i!il«JC 5^? 



«fBB¥5-2 4 9 6 8 2 

20 

tC;*i$'y-;l/500iDlT2 Hifei^Ufc^, «JEa*gLTS 
*<Z>3}^U [P- (l-Xh^>-Xh+>') Ts'^Uy] 16. 3g 

(53^UX^W>g^) Lfz^^^. Sfi^i^^^fi (Mw) 
*5 10000, fk^m^yf^ (Mn) *5j 5500 T^ofc, 

[0 0 7 4] (4)7pU [p- d-Xh+v'Xh^-v') 
l/>-p-bHD+vX^l/>] c^-^lS 
±IB(3)T#&>SU [p- (l-Xh*->Xh+v-) 
>] 15.5g$l,4-i?:t+'9->150DilJCj$»b, ->3.'>8 

i.6gsjniAT3i^ra«i*asssiifco ^mm. Rj^m 

^TKlOOOmlttCffiA. m*#S«r^i^. ^ffflS^itSt. * 
gfc, «E^J*UT3pU [p- (l-xhc^ii/xh^5/) 

v^>-p-t:Fn+e/x5"i/'>] i2.og*e6»*a^u 

Tiifco #e.nfca^^^op- (i-xh*vxh4^v) X 

NMRSlje (5.2-5.4ppin<D;»t?->*3|l^6.2 — G.Sppin 

Tc. mm^^^^mm^m. mw/md^ls (gpc^: 

[0 0 7 5] i!ji«2. 2PU [p- (l-Xh^^^i/Xh^^ 
iy) X5'l/>-p-t:Hn:^>'X^I/>] co'&fig 

2] »ig0aicD(2)T»Acp- (l-xh=*^vxh 
*$/) X^k>9,6 gRt^p-t Hn^>/X^l/>6.0 g 

^ffl viTS3g*«i 1 (7) ( 3 ) t mmizLxm^Rjt^^ff'D tc 

SjS«!^^5fSx-T-M000iiiI*tcaA. 
Vrih^^mL. ME^JSbT^U [p- (1-xh^r 
i^Xh^-» X?^W'>-p-t:Hn=*^->X?V>] 12.8g 

^afii^^stLT^^co ^snfc^fi'&ftp- (i-xh 

^vxh*>/) X^lx^^fiip-hFn+i/X^W^* 
fi«iHNMRjlI«cl:Dif51 : lT*o;fc. aS^J^iJ^ 
T fi»9000, Mff/Mn^2. 0 (GPC|*:#UX5^1/>g 
2P) c 

[0 0 7 6] S!ig«a|3. t>') [p- (l-Xh^^-v'Xh^ 

X^l^>-p-t Fn^^rV'X^l^^] (D^^ 
KS-3] 

( 1 )p-tert-:/ h+ vX^ V XT^a-g^ 
p-tert->^h+vX^l/>17.6gJC«tt«(D2, 2*-7^/bf 
X-fy::^^nxhU;l/^^S0L'Th;^X>^Srjf|', 

^my> 8ot:T6 ^ma'&Kjs^'iirfco sjej^^^^a) 

Ifc. SEE«JaUT>}^U (p-terl-:/h 

4^>/X^l/» 15.5g^efil&*S^bT#y^c:o afi¥ 

^^mm 10000 (gpcj^ : ^ux^v^^s^p) o 

[0 0 7 7] (2)^PU (p-h:Hn:t^>'X5^V'» O^lS 
±8a(l)-T?#fc3pU (p-tert-:/h^-xX^l/» 15.0 

(p-bHD:^rvX^l/» 9.7g^ae»7Sa<2:bT» 
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[0 0 7 8] (3)7j^U [p- (l-Xh:^S/Xh+S/) X? 

±ia(2)T#fc#U (p-tHn^i/X5"U» 4.0g& 
UX^)V\£:z)VX-v-)l 1. 5 g ^1. 4-^:^+1^ > t h! U 

iy) x^i^>-p-bHD+>/x^u>] 5.ogsefi» 

*fii:UT#fco #&n&J:^<*©p- (l-Xh+'>Xh 
X^l/>^fi(i:p-'fcKn+i/X^l/>'*fia)ffl^ 
H:«^HNMRffi!l^(CckD*91 : Sfi^i^ 
i)^«?r 10000 (GPCS : ^ux^'v^e^) • 
10 0 7 9] Ultm4. TttU [p- (l-Xh4^vXh + 
ly) X^l/>-p-hHD=^'>X^l/>] O-^^ 

[;&^-4] 3}^U (p-fch'D+i/X5"V» [ASS}* 
ib^ (t*) > 10000, fk^^^i^m 

5000 : U >:^-M] 8.0 gRXfX^)V}d 

x;i/X— r;i/3. 0 g&l,4->^:t*-y->70mliC}Si^L, p- 

I>;i.x>x;k3j^>S- fc?Ui?>m5 gS^JDLTSii 
TtJ^U [p- (l-xh+i/Xh^v) X?^l/>-p-t:FD 

^^^i/x^'u^i io.og*efi»*stbT#fc, 

TcM^i^Op- (l-xh^vXh+-» X^U>¥&.tv- 
h H P + ? U >J»ffi(D«|figit tt^ H N M RSl^ct D 
»1 : lT*t)fCo afi¥J^ii^^S» 11000 (GPC 

[0 0 8 0] Sjg^iJS. 7}^U [p- (1-Xh:^e/Xh=^- 

v) X9"^>-p-t:Ho^>'X5^1/>] O-^^ 
±E!!!jg«3CD(2)T#fc*U (p-bFn^->X?l^ 
» 4.0 gS:tXx?;l/Hnjl/X-xM.5 g^7±hy 

^ST12^M*W^SJS$1i:)^o $#:ViTSlS}«&*1000ml 

T^l^U [p- (l-xh:^^vXh4^v) X^l/>-p-t:Ku 
+xX^l^>] 3.9 g«:Qfi«&*ai:LT^7to 
fca^flccop- (i-xF+'>xh:^^>-) x^U>*fitp- 
h HD:^v'X?V>-^tt(^«^Jt«iHNMRa]SJ:D 
«j35:65T&ofco aa¥l^i>TS*?J 10000 (GPC 

[0 0 8 1] mmme, tsu cp- a-^ h+vxh^^ 

x5"l^>-p-fcHn+S/X^W>] co^^ 
[;&&-i] 

(i)p-:/nA- d-^h^^^i/xh^^^v') ^>ii>(o^0S(. 
p-:/DA7xy-;H7.3g (o.i Rzf^'^)V\ix 
ji.x-x;n4.og (0.2 ^ju) ^m^^xn&mi(D{i) 

p. 89 -90^/2 nunHggiJ^Op-r/DA- (1-^ h+i/Xh 



(12) i^BI¥5-24 9 6 8 2 

^>1f>20.8g^l»||fef*tt%<tLT»fc, 
^HNMR 6ppm (CDCh) : L 46 (3H, d, J=5. 4Hz, O 
CHCH3 ) , 3.37 (3H,s.-OCH3 ) , 5.29 (lH.q,J 
=5.5Hz, OCHCHa ) . 6.86 (2H, d, J=8. 8Hz, 
2-H,6-H) . 7,36 (2E, d, J=8. 8Hz. 3-H,5-H) « 

I R (Neat) V c m-i : 3000, 2940, 2850, 1590, 1580, 1490 

e 

[0 0 8 2] (2)p- (l->^h+>^Xh4^i/) 7.^U>(D 
10 ±iB(l)T?#*:p-:/PA- (l->^h+'>Xh=»^>/) ^> 

if>ii.6g^fflViT. mmmi(r>{2)tmm\z^mh. 

n e ntdm^mv), 7 g ^p- 1 e r t T- n - 

ffiT-rjSJBEilSbT, bp. 86-87t:/3 mmHge^^Op- 
(l->^ h+i/Xh+i/) X5Fl/>8.8 g§«lfi»tt«|t 

iRNMR fippm (CDCh) : 1. 46 (3H, d, J=5. 5Hz, O 
CHCHa ) , 3.37 (SH.s.-CHa ) , 5.12 (IH, d. 1=1 
IHz. CHa =CH-) > 5.30 (IH, q, J=5. IHzRi;! 5.5H 
z, OCHCH3 ) . 5.60 (lH,d,J=17.6Hz. CH2 =C 
20 H-) , 6.64 (lH,dd, J=llHz&m=17.6Hz, CH2 =C 
H-) , 6.95 (2H,d,J=8.8Hz, 5f#Sl3-H,5-H ) , 7.32 
(2H,d,J=8.8Hz, 2-H,6-H) , 

I R (Neat) v c m' ^ : 2980, 2920, 2820, 1620 (C=C) . 1600, 
1500. 

TC^^^fftt (C11H14O2 ) 

a i& ffi : C% 74. 13 ; H% 7. 9 
2 

% m ^ ' 056 74. 41 ; H% 7. 8 
8 

30 [0 0 8 3] (3)p- (l-p^h^S^Xh+v) 7.^Vy<I> 
±E(2)T?#fcp- (l-JP^h^^v-Xh+v) X5'l/>8.0 

g^&fflv^T. m.^mi<r>{^)hnmz^mu ^pu [p- 

(;^h + >'Xh+v) X^^l/-^] 7.2 g&aHfettSlfft 
3R«;tbT#)S:o aa^J^^^MHQ 10000, 
fiSfSjSOOO (GPCft :4?UX5"l/>^*) • 

[0 0 8 4] (4)3}?U [p- (l-p< F + xXh+v) Xf^ 
l/>-p-t: Hn+vX5"U>] o^^±M{^)X^1ti!^ 
U [p- (l-^h+v'Xh^i/) X9^l^>] 6.2 g^ffll^ 
4£? fijS09l(Z>(4)a:|gI^ICl5J6b, TPU [p- (l-><^ 
+xXh + '» X^W>-p-hHnc^^>/X^l/>] 3.0 
gi&afi®*StLT#fe« #enfcfi^*^<Op- (l-;t 
h4^>/XF*i/) X^l/>¥fitp-fc:HD*i/X?U> 
mffiC0#||KJtt^^HNMRiB!l5ej;DjQ45 : 55Tabo:^Co 
Sfi¥i^i>?a9000, Mw/Mds=t1. 8 (G P : U X 

[0 0 8 5] mmmi, Lp- (i-;<h+>'-i-;)<^ 

)VXV^l/) X?l^>-p-tHD+>^X?]/>] 
±Eaii0!l3O(2)a:|^«lCUT#rc3pU (p-tHn+ 
50 i^7.^U» 4.0 gStlt2-;>^h^i/-l-:/D'<>4.8 g 
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S:l,4-v':t+-y->tbrUi?>OS^SR35mllc^»L. ZL 

a^Sf&Sii-fc, SJiS^, SJ£:jK*»3fiW20(3)i:|g 
eiCUTfiifflL/. :1«U [p- h*'>-l-^l9^;WX h 
+ -» X?b->-p-kHn+->X9^U>] 4.1 g^ee 

«&*stbT#&. #e.nfcs^#:©p- (1-^ 

>*fi0«^SJttt>HNMRa!l^J:OiKll : ITJbo 

feo a*¥J^^^^a«5 10000 (GPca :*ux?^i/> 
. 

[0 0 8 61 WtmB. m [p- (l-D-:/h4^v'Xh+ 
±KS3i««J3®(2)i:l^«{CbT»fcil?U (p-tKD+ 

>':>^5^u» 4.8 gRr;n-y9';nfx;i'X-x;U3.o g 

SI, A-JHr^^yt tf iJ v>©jg^at50ml b> r 
n(C«!KS0ttK*^JnL. ^S-ei6^ffl«#SJS3-B- 
fc. RfS:fK*iiit«s|2©(3)t|^®{CbTffll! 
U JJ^U [p- (l-n-^^h+i'Xh+i/) J^g^W^-p-t 
Hn^^^xX^P^] 4.2 gSefel&*Si:L'T#fc. ^ 

ti:tp-b:HD:1rv';^5^U>'*fflCO«^Jtttl HNMRJB 
5t±0 4 : 6T*ofc. SM¥^5««!!!) 10000 (GP 

[0 0 8 7] mmm^. t^u [p- (i-xh+vxh^ 

p-tert-yh+->X5"U'>28.2g (0.16^;i') Rr;7V 
D:ih>j;V3.1 g (0.04^;l/) &«!iSM®2,2'-7Vtf 

X (2-/^;k:7'Dt::t>K^5^;W ©#ifiET. h;Px> 
as!fa«T90"c-e2 i^iwm^srtjs-a-fc. sis 

-7VDXhU;W 21.3gSefe1»*ffitUTft&. 
[0 0 8 8] (2)3i?'J (p-bHn+>'Xg^U>-7VD 

xhu;w 

±E(l)-e^&3}?U (p-tert-:/h4^v'X5"k>-7V 

pxh'j;W 20.0g€fflv»T. ajifi«l3®(2)t|g««c 

KJSRyJMas:fft\ 3j?u (p-t H^+v'xg^^>- 
7•7DnhIJ;^) 10.6gS:afi»*Si:UT#fc. 

10000 (GPC^: #UX5=-U->^) . 
[0 0 8 9] (3)3}«iJ [p- (l-Xh+->Xh^^v') X5=' 

±l2(2)-T?#ifc3j^U (p-t:KD+vX5'U>-7Vnr: 
9.0 gRt;x?^;nix;i/x— r;i/3.o g«ffl«r» 
T. sji«*a3©(3)tiis{cMfS&rx^fflasfTVi. # 
U [p- d-xh^^^i'Xh+v') 7s=^vy-v-\:i\^n^'y 
X^^lx-V-^vanhij;!/] 8.8 gSl3e©*StbT 

#e)nfcS^fls©p- (i-xh^^^j/xh+i^) 
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l/>mfi:i:p-k HD+'>X?^k>mfi©«mtt' HN 
MRjU^J; 13*54 : 6-r»t>&. 110 
00 (GPC}S:#'JX5'V'>«*) . 
[0 0 9 0] SiSMlO. :^^'J [p- (l-Xh^^-v-Xh^ 
-» X9=-k>'-p-kHn+v'X^U>-;t^'^U;WS t 

(l):«fJ [p- d-Xh+v'Xh^l^v') X5'V'>-^«^'i' 

Slji«^i©(2)-e#;fep- (i-xh+->xh+-» x?^ 

>17.3g (0.09*;V) Sl^:!t^'i"JJl« tert-y'5=^M. 

4 g (0.01^;V) lC«jgS©2,2'-7'/i;x (2,4->'>< 

SsRatKT80'c-r8P#HS^R^ssii-&. sjr^jat<£?&ai 

T^itfittSI?Stt®l* ^ if y -;W500iDl -C 2 |5I?5fe# 

jgE£ESISbTSit®#U [p- (l-xh:*^->xh + 
-» X?V>-;«i'i"J;l'K tert-y5';W 15.5gS« 

jifittetfitt'i^tbT^fc. mm^f^f^^mm 12000 

(GPCfe:3j^'JX9^k>^ip) . 
a? [0 0 9 1] (2)#U [p- (l-Xh+->Xh+-» 
> - p- b H D >/ X 9=^ I' > - ;< 3^ ;5"J Jl'K t e r t - 

±ia(i)-e#fc5i^u [p- (i-xh=i^>'xh:i=>') x^v 
tert-:/?;i'] i2.og<£i.4->?**'y- 
^fcSSjWU, p-h;px>x;i'3f:>K csgSHnATSCC 
T30^i'M«#Sf£:S ■!!•&. KiSjKS*lOOOiDltf» 

UTsP'J [p- (l-Xh+->Xh:^^>') X5^V>-p-th* 

u^'y7.^Vy~^9!;^)Mk tert--:f^M 9.8 g?£ 

5(7 d&mm^tLxmc. ^e.nfes^#:©p- (i-xk4^ 

v'Xh^^i') x^^k^^fictp-kHn+s/x^i/^^fi: 

fto mm^i^^sm iiooo (gpci* : :i?ux5^k> 
mm) . 

[0 0 9 2] ##«1. 3j?U (p-xh7tHDt!7x;V 
:t^^->X?k>-p-kHo+>'Xg=P» ©^fi£ 
;}tU (p-tHn:^->X5^U» [ASHtdi^b* (fit) . 
aS¥J^i>?M«?J 10000. »¥^i^?fil!95000 : BfflS 
•7)ViJ*}>iJ-m 9.0 g h:^'->I^>100iiil 
47 (CS^L, »ti?3,4->?kFn-2H-fcr^>12.6gRr« 

5 0.5iDH£jD;t30~40'CT15^M»J^Ufc. E 

1000iiiltfl:aA> S«fS-a-. ^fflaSritffi. «EE 
KfilbTJl^U (p-7"h5t Hntf9::::Jl':t+v-X5"k> 
-p-\i\ia^y7,^U» 11.0g£afi«&*Si:LT# 
fc. #6n&a^«:©p-T-h9tHnfc:9x;U:e-'¥i'X 
^U>m(<Lt.p-\i h-D+v'X5^V>#(il:®fl|JESJtH'H 
NMRa!l3tiD*?)3 : TV&^ftc a«¥^4J'?a)ii«I 1 
0000 (GPCjt :#UX5'V>eip) . 
S!7 [0 0 9 3] ##«2. JPU (p-tert-t/h^^^i^X^^I^ 



—1769— 



(14) 

25 

Tl^U (p-t HD^>/X^l/» yi#5?flfl:# (ft) . 

as¥i^i^^s» 10000, ^^m^mmmo : 

^BfjE^SJcxn, ^n{C'i'v:/^v>60g:Rt«K 
o.sg^-eo'CJKTTiin^fc:^, 45t:Ti ^m. 'A^^r 

SS^^K:^hU'^AT4'Wt. *1000iDl + {Cft 

» 4.1 g*efe®*stL/T#fco #5»nfcfi^«^o 

p-tert->^h*e/X^l/>*fir«i:p-t Hn:^^vX^U> 
^&0«^Jt«^HNMRil!l^J;D*31 : IT&r^&c 
a*¥^^^^««J 10000 (GPCffi : 3}?UX^^>i{ 

m o 

[0 0 9 4] ^^ms, Tj^U (p-tert->^h^v:^;i/3}^ 
r:;i.;J-^=^vX^l/>-p-t Hn+>'X5'U» co^^ 
(l)*S«rfFM 4.491, 628# (1985^) tiB«©*^JC 
«£oT^^nfcP'tert-:/h+>':^;i/3p-;P:t4^v'X^ 
U>22g (0.1 «rfflV^T2,2'-7\/lfX (2,4-v iK? 

«BES:JibT3|^u (p-tert-:/h+>'*;P5f> 

:z,}],t^z/7s'}'Vy) 15.2gS:efe®*Si:l/T#&o 

m«¥i%^^^a*5 12000 (Gpcsfe: 3}^u:^?k>s 

[0 0 9 5] (2)±E(l)T#fc#U (p-tert-:/h4^ 

v'*;i/3j^-;l/:t+vX?l/» 7.0 g^l.4-v:t=^^1?*> 

\z^mh. mmm.^\^\^Mxx\,mmmwMm^'^ so 
&o KiSSK^^iooomitpicaA, a*f$it. «f 

fflS^aa. *«5> «EE«;«IUT#U (p-tert-:/h* 
vjljiV^K-jl/rt+i^X^l/^-p-t FD+S/X^^l/^) 
4.8g&afil»*ftibT^fco #e>n&S^ft(^p-ter 

t-::/h+>'*;p*-;i/:f=^^'>x?i^>»ffitp-h fd=^^ 

T^ofco aS¥i^^J^^a*?j9500 (GPCffi:*UX5^ 

[0 0 9 6] ##«|4. 2- (i^^^O^^^^v;^*;!/*^ 

M -2- (p-h;i'X>;^;i/3jKr:;W :/d/'?>(D'&^ ^ 
(l)^MVi/*>"?A (fflt)«) 23.9g (0.98JI^) 

^□A+i}->i60 g (o.98^;w ^?gTt, 

&'1'VBSffii7n'7-r H95g (0.89^;W 0X5^;]/X-x 
SS&Mffi^SLTbp. 95'-lOO'C/2OiniiiHgS^^01->' 5^? 



#gg¥5-2 4 9 6 8 2 

D A.=|^ x;i/-2-;?t ^JV-l-rfun J >50 g SttlSfiJfi« 

^HNMR appm (CDCI3) :1.06(6H.d, CHa X 
2) . 1. 12^-1. 87 (10H,m, v^!:7DA.:^^it>SCH2 X 
5) , 2.51 (1H,ID. vi7P^:^^'y->SCH) , 2.76 (1 
H,m. CH) o 

I R(Neat) V cm-i : 1710(C=0), 

[0 0 9 7] ^2)hm\)xmz\-y^^^^'y)\^-i- 

;?C^;l.-l-yDA/>47.6g (0.31^;W \ZWc7.}]/y 
U;H2g (0.31^;W *25'-35'CTJiSTU&S. 50t:T 

3.5 ^raflii$sj«^$'&/co Kmi^wm,. m£ws\^ 

Tbp. 99-- 100 'C/18iiiinHgS5^<D2-:7n;i/-l-v^n^ 
+5/;i/-2-;<5';i-i-:/n/iy >30. ig^ltfiffi^KtiihL' 

^HNMR 6ppiD (CDCh) : 1. IS'-l. 87 (16H, m, C H3 
X 2 i7D^+1?->gCH2 X5) , 3.13 (1H,ID, 

[0 0 9 8] (3)±iE(2)7?»&2-!5^n;i.-l-i/^nA 

4^>';u-2-;?c^;i/-i-:/n/iy >30.0g (0.16^;W (r>V 

^^;i'X;l/*=^r'>H (DMSO) (320ml)^S«{Cp-F;l/ 

x>x;^7>r >»:J-FU'>A30.0g (o.i7t;W felra 
A, 60t:T20«fra}t*^Si&$-&rco SJfS^g?^ft*^f lea 
AU 0-'5'CT?l^MS*#UfcS> «rffia&ast. * 
iS, S;JftL.T#fcfflteS18g$D-A.+if>-/^>1?>}g 
iK*^&ffj!8iiUT2- (>-^D^:^^5/;i/*;i/:i^x;i/) -2- 
(p- h;i/x>x;v*x;v) :/d a>13. 5g SrafiifiKS 

(hUT^fco mp. 123 -123.5 ^C^ 
^HNMR 3ppm (CDCh) : 1. 19—1. 91 (16H. m, C H 
3 X 2ar;5/^nA:^^'9*>^CH2 X5) > 2.45 (3H, 
s, Ph-CH3 ) , 3.25 (1H,ID, v^n^=1r1f>^C 
H) , 7.33 (2H.d, J=8Hz. 3-H, 5-H) . 7.65 (2 

H.d,J=8Hz. 2-H,6"-H) . 

1 R(KBr) V cm-1 : 1705 (C=0) , 1310 <, 

[0 0 9 9] #%W5. 2-;<^;i/-2- (p-h;ux>x;v 
}1nx;W :/Dh!*7xy>CD'&j5K 

-f yy^D7xy>29.6g (0.2 <&fflViT, ## 

0iJ 4 O ( 2 ) RIX( 3 ) }:,nmz LTSiSRrXmjaaSfT 
ffij!^a^^5'/-;i/30^6HjfeSUr2-^5^;^-2- (p 
-hJl/X>XJV*XjW >^Dtf:t7xy >21.2g*efi 
#ft^ffitbT#fCo mp. 64-64. 5t:<. 
^HNMR 6ppm (CDCh) : 1. 70 (6H, s, CH3 X 

2) . 2.45 (3H.S, Ph-CHs ) , 7.32 (2H,d,J=7H 
z, p-^?;P^>'lf>^ 3-H,5-H) . 7.44 (2H, t,J=7H 
Z, 3-H, 5-H) , 7.54 (IH, t,J=7Hz, 4- 

H) > 7.67 (2H,d,J=7Hz, p-;<?;i/^>if >S 2-H,6- 
fl) , 7.95 (2H,d,J=7Hz, 2-H,6-H) o 

I R (KBr) V c m- 1 : 1680, 1303, 1290o 
[0 10 0] ##M6. 2,4-v;j<5^;l/-2- (p-h;l/X> 

x;v*;x;w ^>3^>-3-:*->0'&*S 

i^-f V7^nti;P^rF>22.8g (0.2 ^fflV^T, # 
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(15) 

4 o ( 2 ) &r;( z)hnm:. \.xKmLxsmm^^ 
:^->l6.5g^afeBlfrJRa^:bT«3t. mp. 76-79 

iHNMR (5ppm (CDCh) : 1. 15 (6H,d. CH3 X 
2) . 1.55 (6H,s.CH3 X2) . 2.45 (3H, s, Ph- 
CHa ) . 3.54 (IE, m, J=7Hz, CH) . 7.34 (2H, d, J=8 
Hz, 3-H.5-H) , 7.65 (2H.d.J=8Hz, 2- 

H,6-H) . IR(KBr) v c m-i : 1715 (C=0), 1305, 1290 J^? 

Q 

[0 10 11 ##09 7, tfx (vi57P^+v;v;^;P>t^:=: 

(l)7>^ft::^^U»?^22.5g (0.35^;W $^l>fico*tc 

WMX^tc^. 90%^*X^/-;i/130nilTf&RUfc, * 

Vi^i0'-25t:Tp-h;i/x>x;U3jxr.;i/i57n^'f HSOg 
(0. 3 2^;p) ^^»b&x5'y-;K300iDi)^JK^ 

H50. 7 g SMfifftttftti: bT#fco 

^HNMR (5ppni (CDCh) :2.43 (3H, CHs ) , 
7.24 (2H,d,J=8Hz, 3-H,5-E) . 7.67 (2H,d.J=8 

Hz, 2-H,6-H) o 

IR(Neat)vcm-i : 2120(Na ) • 

[0 10 2] (2)v^D^4^lJ*>^:t-;i/20.2g (0.17 

tc*Kil::^U»:7Ai2.0g (0.2i^;W ox:^^/- 
;K50ml)jS«^SjaT«ITU> 30±5'CT305^jS*^KlS 

$ii-fc, )k^^xmt:^^\^yi^.2g, (2.i4^;w ^ax 

50±5t:T6^Kjt^SiS$ii:rco ^MT^SIS:® 5(? 

s;S«etcxiS^y-;i/55iDi^aA. ^y^fTs 

*50g (0,4A^)V) ^45~50t:T«T, HlCllfijeT4 
^rplSJ^K/S^-frfco *200ml&ttAbSfiT 

22g$rX:$^y-;P;5^6HJe^bTHX (v^D^^^vjl- 
7.;i/*x;w ^^>15.5g<£afe«H^Si:LTm. 
mp. 137 --139 ICo 

^HNMR 5ppin (CDCls) : 1. 13-2.24 (20H,n. >-i7 
D^+1J'>SCH2 XIO) , 3.52-3.66 (2H,in, y!7U 40 
^+-y->SCH) . 4.39 (2H,s, CH2 ) » 
IR(KBr) vcm-^ : 1320. 1305 • 

[0 10 3] {Z)imiti-V')^h.l.l g$r60%^*X 

^ j-)vn\xi\\zmm\y. :inic±i3(2)7?#fcifx (i^ 
^p^+i/J^x;^2^:l;l/) ^:$'>i2.ig (0.04^:;i/) 
SSJuLfco j*c(riT±rd(i)-c#fcp-h;i/x>x;p*xji/ 

7>^K8.2 g (0.04^;l/) COX^'y-^VdOmD^fg^S 

fiT-«jstBS&. ffffls^amu. x.ifj-)vm^. « 



1$B8¥5'-2 4 9 6 8 2 
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ifx (e^^n^+>^;ux;i/:i^x;0 >^7v^p^:$^>8.o g 

&ajSfi:/UXAS(i:UT#&o rap. 130 -131 t:, 
^HNMR appm (CDCh) : 1. 13-2.25 (20H.ID, 5/ 
Da4^-9*>SCH2 XIO) . 3.36-3.52 (2H,in. y^U 
^=^'y'>^CHX2) o 

I R(KBr) vcm-i : 2130 (CN2 ), 1340, 1320 , 

[0 10 4] #%«8. ;?<5';^;^;P*x;i/ p-h;px> 
(i);?^?;i/5':t^5";v p-hu;i/x;V2i^>6.o g (0.03 

Xx>»:fhU'^A60ingS:^lniLfca. 30%^^*^ 
6.8g (O.OO^JW ^45-50t:T}gTb. :k^^xmW 

assTioKfWKis^ufcp SiaT-^iie^, * 4oomi 

^nfca{|!ga7.2 g^XiS^y-;V;5^€>S^aUTpC5";V 
X;i/*:x;i/p- hjl/X^Xjl'^XjVpt >6. l g fififfl- 
1*S<hUT#fc, mp. 163.5 -16510, 
^HNMR fippm (CDCIa) :2.48(3H,s, Ph-CHs 
) . 3.28 (3H,s,CH3) > 4.56 (2H, s, CH2 ) , 7.4 

0 (2H,d,J=8Hz, 1^mm 3-fl,5-H) . 7.87 (2H,d,J=8H 
z, 2-H,6-H) . 

[0 10 5] (2)±ffi(l)T#^c^^;^x;^3l^r:;^ p- 
h;i.x>x;P3}>x;MiS^> 5.0g (o.02t;i/) Sffli^^T 

enfcftjisfi 3g*x^y-;P36>ssi!eaLT;<5';i'X 

;1.3Jn-;P i^-V)VX.y7s)Vits:r.)Vi>T'/^9y 2.2g$ 
SfcKfe»>tttSi:br#fc:o mp. 107.5 -109 
^HNMR 5ppm (CDCIa) :2.46(3H.s, Ph-CHs 

) . 3.42 (3H,s, CH3) . 7.38 (2H,d,J=8Hz, 
3-H,5-H) . 7.87 (2H,d,J=8Hz, 2-H,6-H) o 

IR(KBr) vcm"^ : 2120(CN2 ), 1350,1330 • 

[0 10 6] ##«9. b'X (l.l-^^pt5^;l.x9^;PX;l' 

4>x;i/) 'jrv^^yo^^^ 
itTi-:f^)V;^)V^:fi^yis.Qe (0.2 Sffl^.^ 

T> ##«f!l7<0(2)RtK(3)il^«tCL.TS«;Rtm«!l 
3i<&ffv^ #G»nfcfijes^x3'y-;p*>^SJlS^bT 
tfx (i,i-v;<^;i/x^;i/x;i'*:x;w v7\/>t3'>8. 
5 g&miSfeffl-«StL.T#fco mp. 121 -121.5 X:. 
iRNMR (5ppm (CDCh) : 1. 52 (18H. s, C Ha X 
6) o 

1 R(KBr) V cm-i : 2120 (CN2 ), 1330,1315 o 

[0 10 7] 0^mi 0. i-J7V-i-yi;a^^y)V 
x;u*x;i^3, 3->^^?;i/-2-:/^ y x^^^S 
(Dyi^u^^D-yfit-jmg (o.i98 

K{b*UC7A13.7g (0.207^;i/) 0X^^/-;i/ (80ni 

1) »»*i5'c-c«Tb. numx2Ammmwhito * 

V^Tl-:/o A-3, 3-i^;< ^;l^2-:/^^ y >35. 4 g (0. 198 
^10-15'CTffiTLfc^. 20'CT5P$fflit*^SJS 
Si^fco SJ;:^>^X7^>K:^hU':7A2.5g?£»Jnl/ 
ft^k. 305g3a»ft*«*220g (1.96^;» S45-50TC 
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^v>^m (aoOmlxi) U> W«8B^il*«SK^i^* 

i^^K^^^\.tzo ^m\^mm\y. jSfflisesuTffl 

(CDCh) :1.10--2.19 (19H,m,CH3 XSRr/i^^D 
^^•9->aiCH2 X5) . 3.37-3.53 (lH.in, -y^n^ 
=fit>SCH) , 4.12 (2H,s, CH2 ) <. 
I R(Neat) v cm-i : 1700(C=0).1310o 

[0 10 8] (2)±|B(l)^#&ai-5>'i7DA4^>/;i'X 

- ;i/-3, 3-5^;* ^;i-2-:/3^ / >13 g (53^ U 
Rt^hUX?;^T^>6.14g (6i^u^;W ^x^/- 

*;-;P7i^H11.4g (585U^;W ^O-STCTfiiST 

1) T2I1I, ^*:l'iT?fiaft:ftffi* (100ml) TllHlifc^U, 

: 73-y;i. C-200 (WJtW^X^ (») 1A 

a«) . ^e?0t:n-^:^-9->/iilkp^5^U>=7/l^ 

4/1--2/1] \z^y)%m\^tdSL. n'^^^y-x,^ 

jI.x-x;^igSK3!i^^SJBaui->^77-l-xi7nA+i/ 
;ux;P*n;i^3. 3-5>>< ?;v-2-:/3^ / >2. 5 g 

^<*ai:tT#fcc mp. 80.5-82.0^0 

^HNMR dppm (CDCh) : 1. 05-2. 16 (19H, m, C H3 

X SRtfv'i'n^^^-a-V^CHj X5) . 3.52—3.66 

(lH,in, -yf;u^^^y^Z'^ . 
IR(KBr) vcm-i : 2105(CN2 ),1650(C=0), 1320(S0 

2 ) o 

[0 10 9] ##«iji 1. i->?7\/-i-^^;i'XJi'*x 
;i/-4-7xx;W2-y^ / ><^^^ 
(i)3-7xx;i/:/ntf:t>K50g (0.33^:>/W 
-;i/220mnc»»U SeSK5gSrffiA«. 

mzMWm^i^^ (125ml X 3) ^.^ffii^v^y^^^v 
»?AT«:«IL, »«(IS*bT»fcfflJfttt«j>54gS«EaS 
SLT. bp. 94-95t:/5 iiiiiiEg@^}^(^3-7xr:;P:/nfcr 
:t>K^^;V51. 5g &life?ftt^^<i: UT=f§&* 
I R(Neat) V cm-i : 1745(002 ) • 

[0 110] (2)>5;*^;l/X;U*:>42g (0.45^;W ^ 
DM SO 225mHC^»U> 60%7K^^t:f h 'J '>A17. 9g 

(0.45^;W ^18-20t:T^>a^::5^Job, 65-70*CT 
304^Paft«iS^S$13:fca> 5"l-7t:HD7^> 225ml ^ 
axb. I&f?bfc« :*ViT±i2(i)T#fc3-7xx;i.:7^ 
ntf;f >K;<?;P36.6g (0.22^;W (O-xh'^tHny 
7> (110ml) »»^33-41t:TaTU, ^SSSTIC 

^frtSS^SffR'^tc 



(16) iKfBg¥5-2 4 9 6 8 2 

ffiAL. ^DP:^^;i/Aaai (100mlx5) ^e>n;t 
^«S^* (200ml X 3) , fiaa^K*^:fhU'>A7K 
(200ml) Xt^* (200ml) XW». WmSC^9^ 

y^h.xmm^fz. mMn-^mm^ ^mx^xn^ntz 
ffliisseo. 8 g ^s^Kx?;p;4^ e lti-;>^ 
3fNx;i/-4-7xx;u-2-:/^' / >24. 7g ^Sfe^H^St L 
T#fco mp. 97.6-98.4*Co 

^HNMR (5ppm (CDCla) : 2. 91-3. 09 (7H, m, C H2 
X2R^/fCHs ) , 3.99 (2H. s, CHa ) , 7.16-7.33 
10 (5H,m, 5?#^) o 

I R(KBr) V cm-i : 1730(0=0), 1320, 1305 « 

[0 111] (3)±ta(2)T#;rci-;^^;i/x;i/3iNn;i/-4 

-7xX;P-2-:/:$'y >12g (0.05^:;]/) SriS>ffc;>^?l/> 
135mnc»<»U hUX5^;l/T5>11.5g$«Tbfc 
30i^rajft#fiJ&^it;rc. *V^T##^7(7)(1)T^ 
fcp-h;^X>X;i/*XJl'7i^FlL5g (0.06^;W ^0 

fS^iSiffi t T#;tffi@j^®!26. 6 g ^laSfl:^**^ 
a U Ti- V'-i- ^ ^;i/X ;v4^:2;i/-4- 7 x x;i/-2-:/ 
^ ^y> 7.5g^««fi«H^SitLT#&, mp. 52.5- 
54t:o 

iHNMR 6ppm (CDCI3) : 2. 88-3. 07 (4H, m, CH2 
X2) , 3.17 (3H, s,CH3 ) . 7.16-7.35 (5H.m, 
^#S) . 

IR(KBr) vcm-i : 2120 (CNi ),1655(C=0), 1335. 131 

5 0 

[0 112] ##091 2. \-jy^J-\- (p-h;i/x>x 
;i.*x;w -3, 3->^pt ^;i-2-:/iJ' y y(r>^^ 

( 1 )l-:/n A-3, 3->^^5";W2->^^ / >33. 3g (0.19^ 
30 )V) ^DMSO 330ml {CS«PU JiniCp- h;i/X>X;i/ 
7^>K:^hU'i7A34.9g (0.20^;W S30-40t:TS 
Jnbfco *(^iT60-70'CT18NrMffii^H^B$ii:m E 
;t;J8c^**2000ml«lcaAb, «fm^S2tB(. im.. ^ 
filLTi- (p-h;i/x>x;i/*x;i/) ^^)]/-2-^ 

5'y>41.6gSafij|8fttUT#fco mp. 119 -122 

^HNMR 6ppm (CDCh) :1.12(9fl.s. CH3 X 
3) , 2.45 (3H.S.CH3) . 4.31 (2H,s, CH2 ) . 7. 
36 (2H, d, J=8Hz, ^»IS 3-H.5-H) , 7.82 (2H.d,J=8H 
40 z, ??»SI 2-H,6-H) o 

I R(KBr) V cm-i : 1715(C=0). 1320. 1290 o 

[0 113] (2)±ffi(i)7?#;ti- (p-h;i/x>x;v* 

x;W -3,3->?^5"Jl<-2-:/i5^/>20g (0.08^;W ^ffl 

v^T##««j 7 (7) ( 3 ) (h UTK;sxtfajiaasfT 
v\ #e>nfcaeH^®j24g$x^^y-;i/d^e>wj6auT 
i-i?7y-i- (p-h;i/x>x;^*x;w -3.3->?;>^^;i/-2 
-y^ y >12. 6g SISJIfiMfl-Wat LT#fco mp. 
120.5 -121.5 t:, 

^HNMR (5ppm (CDCh) :1.17 (9H,s. CH3 x 
50 3) , 2.44 (3H,s,CHs) , 7.34 (2H.d,J=8Hz, 
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31 

3-H,5-H) > 7.93 (2H,d,J=8Hz, 35Sa2-H,6-H) • 
I R (KBr) V c m- 1 : 2140 (CN2 ) . 1660, 1305 • 

[0 114] 0^mi 3. i-r-fe?;i/-i- (i-^^^Ji^ 

( 1 )2->^D/1>^:t-;H2. 2g (0. 16^;U)(f {-7KK^b:^7 

U ^7Aii. 5 g (0. i74't;P)<^x^^ y -;v(iooiDi)^iS&i5 

;U7-fe h >23. 1 g (0. 25^JW ^lO'-lS'CT^jDl/fc^. 

20t:T4^Wffii^Sitx^ii:fco Mtc, ^^yifxy-ymi- 

hU'>A0.8g§^inUfc«, 3096iaffifl:***36g^ 
(0. 32^;^) ^45-55t:T}STU^MT14^fflig^HjS$ 
itrcp S;eiK^^lb^^l^>fflffi(200inlX 1)U> ^« 

7ir h >18. 9 g ^nn&f^Vi^t V 

^HNMR 5ppm (CDCh) : 1. 40 (6H, d. J=7Hz) C 
H3X2) , 2,40 (3H, s, CHa) > 3.30 (IH, m, C 
H) . 4.00 (2H,s. CH2) 
I R(Neat) v cm"^ : ISlO.lllOo 
[0 115] (2)±IB(1)-C#&ai- (1-;^^;VX? 
J^X;i/7^-;l/) h >8. 65g (53^ U "bMRXS h U X 
^)V7 B. >6. 14 g (61^ U ^;^) SrX^' y -jHOml 

##««j7 0(i)'C#fcp-h;i/x>x;i/*x;v7i?H 

11. 4 g (58^ U ^0-5 •CT}«Tb> 10-20r T 5 

5 %7f^m{tt! U '>A*S5«(200ml)7? 1 0, *(200ffll)T 

^DVh/f^7^ [*«?PJ: 7n-y;i/C-200] (?0^ 

iw^xm (1*) iffia,^) , mmm : n-^=)r-9->/m^kpt 

^V>=4/1-»^1/1] {ciD»l»tm n-A^^-y- 
> - X ^ / - ; v IS ^ s «S a u T 1 - 7 -fe ^ ; I' - 1 - 
( 1 -pt ^;vx5";i/x;v4^x;p) >^7y/ >2. 6 g ^ai 

ilfififfl'ttStbTttJto mp.53.0-55.0t:, 
iHNMR (5ppiD (CDCh) : L 44 (6H, d, J=7Hz CH 
3X2) , 2,39 (3H.m, CH3) , 3.51 (IH.m. CH) o 
I R(KBr) V cm-i : 2140 (CN2) , 1330 (SO2) , 114 
0, 

[0 116] ##M1 4. p-h)VX>7.)V^yWi 2.6- 

(l)2,6-vxhD^>X7;Vxt K19.6g (0.1 

200inl*t;:!KS^-&. 15-25t:T*lR^k* 

'i7i^:fhU't7A 5.8g^»>«rjc^inbm ^S-^i^ 

m^^sjs^-frfco Rjfis. ^sae^u. jsistc* loo 

mlSt;^DD*;PA lOOmlSfllA, l^WfiWfSJS^'fr 

bX. 2, &->?x h D--^> vJV7;i/n-M5. 0 g SItfiife 
Sa:LT#&, DP. 92.5~93.5t:o 



(17) #BB¥5-2 4 9 6 8 2 

32 

^HNMR (5ppiD (CDCh) : 2. 77 (IH, t, J=7Hz, O 
H) , 4.97 (2H.d,J=7Hz, CHa ) , 7.66 (IH, t,J=8H 
z, 4-H) . 8.08 (2H. t.J=8Hz. 3-H,5- 

fl) . 

[0 117] (2)±ie(l)T^fc2,6-vXhD'^>>?Jl/ 

7;i/3-;n4.9g (0.075 <hp-h;vx>x;i/*x 

Jl/^n^-Y H15.7g (0.083 *7'feh> 150mHC 
mMl^^ ;inici^v^nA+x;i/7^>15gCD7-tr h> 
(25ml)J8fS*0-10t:TjfiTU ;*CV^TSfiT4^ffiJt 

Tlffc> mm (29g) <&raffi{b^^:^>^>SigaUTp-h 
;^x>x;i/*>m 2, 6- vx h >i^;n9. 8g 
fePit^K^B^bX^fco mp. 98'-99t:« 
iHNMR 3ppm (CDCh) :2.45 (3H,s, CH3 ) . 
5.57 (2H,s, CH2 ) , 7.34 (2H, d, J=8Hz. 
>^>m 3-H.5-H) , 7.68 (lH,t,J=8Hz, i^^ha^y 
V>m 4-H) , 7.72 (2H.d.J=8Hz. V-^^)V^y'V>m 
2-H,6-H) , 7.72 (2H,d.J=8Hz, i^X hn^>i?>5B 3 
-H,5-H) p 

20 I R (KBr) V c m- ^ : 1680. 1303. 1290o 

[0 118] »^mi 5. 2-J7'/-2-^>i£>7s;V 

(i):faAmm y^u^^y)ii^,6e (70.5^U^ 

)V) ^DMSO(120nil)(caS«PL, ^>^>X)Vy^> 
fki- h U "i^A • 2*?lim5g (75^ U ^20-40t:T 
^i^fil'oSJOU. 60t:7?6^Wtg^Si£;*ii-fco 

K;SJS^**1500iDltptcaAL, «TfflS=&S5t. * 

1.53g*aejigattT#fcc mp. 35-38t: 
30 ^HNMR fippm (CDCh) : 1. ll'-1.82 (lOH.m, 
U^^DrymCKz) . 4.11 (2H,s, CH2) , 4.64-'4.8 
2 (lH.m,CH) , 7.50-7.98 (5H.m,^#S) • 
IR(KBr) vcm-^ : 1735 (C=0) ,1325 (SO2) ,1295o 

[0 119] {2)±m(i)xmc^y^>7s)vt-:^)vm 
m y^ D A+5/;nog (35a u ^wic:^'S'Vym 

ml JCjgiR L> h U X?;U7 ^ >4. 2 g (41 ^ U ^;V) 
iPb&«3053^MK»S^BSii'fc. ;*:ViT##«aj7(D(i) 
^»fcp- h;i/x>x;i'*x;v7i? F8. 3g (395 u 

i&0-5t:7??gTL, [Hlfi^'e4^ffl»i?SC>^1i:fc. 

^ .KiSiK^Jiffib, ^Sicx?;i'X-x;i/250mi^aA, 

jS^U %«@&5%*ffift*U'>A*SSiS(200ml)T? 
10, ffifiIft«*(lOOml)T?10i5fem **»K'7if 

:*^>-^ATi£^Lfc. mm\^m\\^. ^jw^ssbr 

#fcSiillg^&*^A:27nvhi/^7>f [^«ai:ya 
-y;K-200, mm : D-A:^--y'>/jefl:;^^u>= 6 

/1^4/l->2/l-^l/l] *C<J:0^^StUT2-i; 
77- 2-^>if >x>;U7}^x;vB^ffi □a.:^'>;1/5. 6g 
^«K6JgS(hLT#fco mp. 42. 0-45. 0*0. 
iHNMR (5ppm (CDCh) : 1. 11-1.82 (lOH.m. v'^i^ 
SO D'\+'y->^CH2) > 4.02-4.90 (lH,m, i^i^D'N^^iJ- 
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(18) it$M¥5-249682 
33 34 
>mCH) . 7.47-8.07 (SH.in.^*^) . * [0 1 2 0] ^Jfi^Jl. Kit«i!l 1 RCXSit^SI 4 

I R(Neat) vcm"' : 2160 (CN2) ,1730 (C=0) .1365 'J [p- (1-X h*i/X h+-» X5^U>-p-b Hn^l^i/ 
(SOj) .1310. * &#*TffiffliBJ«fciWatLfc. 

Jj?'J [p- (X-Xh^'yXh^y') x^uy-p-ni'a^'yT.^uy] S.Og 
>'x?u>i^'j3-jp>'^?^;i/x-5";i' 7.0g 



got:, 90|^W*5' h:/W-H"t?7'V"^-!5'«. l«m© 



^#:Cjtl/T. mtK X FX*->Tl'-if3lSiftftTr»5 
240 -250 iiiii#jfi©3tSjatt««ffinTV»S (SSSWttT? 

W [0 12 1] %im2. TffiOffl«!5»6jSS7*hWy 



[p- (1-x h^'j^x x5^u>-p-tHD:^^->xg^P>] 

2- (5<'i?nAs^5/;v*;P5j?::i;W -2- (p- ^;^x>x;^*:x;^) 7'n/"«> 

(^«a|4CDK^*»D 0.3g 
i?x5^v vi'U 3-;Vv'/g^;ux-7^;v 13. 7 g 



0 2 SfflViT±iBWi^X h*ti(st*ffifflLfcA^'->J^)^ 
*j*SiKW1-5. *««^»«^l±C±iaki^Xh«« 

-i'ft, 1.0 tfinCDKJ9©l^i?Xh«»)BSff& (02 

a) , ^tC248.4 DBiOKr FX=^^5/VW— tf^tSSVX 
^'4S^M.TSJ?WK®?tU& (02 b) . -ei/TlOO 

UttiK (2. 38Xt h 9;t5^JU7>^X'j7AA'f H n:j-:^' 

ttlBf2©g3t«K©*£^«»*U #v'l!/'?^'->2a 
(02 c) . #e,n&#>'S/'?i'->J±0.25/im 



&. 

[012 2] SI18W3~3 0 

CO 1 2 3] 
[«1] 
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35 

m 1 



4#BB¥5-2 4 9 6 8 2 

36 





;}> V LP" Cl"^ r *r r ^ aT ^ — p w pw^rxATi^'^J 








6.0g 


m 






3 




G.3g 






13. 7 g 










6.0g 


m 






4 




0.3g 






13. U 




_lfil r_ ^ L-*-^>»«* Lj+.^j\ U k* i *>"7 ^ Iv *vl 
^ V LP" P VX h -T- p-t hO'^v^AXl^ 








6.0g 




2- (i/i' P'N+i/A'*;l'#=-ri') -2- <p-h;vxy;tvu.+.-^i') -fxxi^v 




5 




0.3g 






13. 7 g 


«^ 


-♦'II r»»_ /"l-in k :fc «V T k ^ "Z * iv V rw k 1** n ^ -VT + L> Vl 




3S 




6.0g 








6 




0-3g 






13.7g 




■■ 

♦1^ 'J Cp^ (l-i h4-:^i h + S^) xf-uy— p-t KP + v'Xf-ui^] 








6.0g 








7 




D.4g 






13. 6 g 




[p- p + y^x r 4- v) X-r UV — p- h h o-^- xx-r U^J 








6.0g 








8 




0.3g 






13. 7 g 












S.Og 








9 




0.3g 




v?xf-uy^'j 3— /i^>?>f^>i.x-.r>'Wn 


13. 7 g 




."J?|J Cp- h4-i^x h^^-y) x^ i^y-p-b Ka + -yx-fwy] 








6.0g 




2-/-f/fc^2- (p-^;^xyx/^*^/^) ypt';t7*/y 




10 




0.5g 




'y^x-f yyiTU a-vl/i^Z-f yi/x-T^/l/ 


13. 5 g 



[0124] 40 [g2] 
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(20) 


^*iH¥5- 










m 2 




u 




6.0g 

0.3g 
13.7g 


H 

m 

12 


^'J Cp- (l-x h4-'>x X-f uv-p-fc Ko+v'X-^Ui^-^-rcii 
2, 4-5^>f^-'V-2- (p- h-'Vxvxjv-t-— yu) 3-5r 


h y .'k] 

0.3g 
13.7 8: 


m 

13 


'^V [p- h + ^x h + i/) xf-uy-p-t KD4-->'X^uy] 
t'x (v/^ D^4'->^ux;l'* = ;v) 9t'//^v 


6,0g 

0.3g 
13. 7 R 


n 

14 


.tC'j [p- (l-xh4">xh + 5/) xf-uy-p-fc Kq4.->X'^u>] 

i^j:^ uy ^7* y rj— -^^vx — -rJl/ 


e.og 

0.4g 
13. 6 g 


m 
m 
IS 


.•f'J [p- (1-x h4-v'X h + Xf-^y-p-t KD + ->xf^wy] 


6.0g 

0.3g 
13. 7 g 


16 


[p- (l-X h4-VX h + Xf-l^V-p-h Ko4-5^X^Uy] 

(##W5©SS5g^J ) 


6.0g 

0.3g 
13. 7 g 


IS 

17 


^'J [p- (1-x h^y-xh + j^) x-f uy-p-t Ko4-i/X? uy] 


6.0g 

0.3g 
13. 7 g 


31 

m 

18 


[p- (1-x F + yx h + i/) xf^uy-p-t Kd + i^/x^ vy- 
/ ^ ^ 'J A« ler l-y CKdaW I 0 Q>m^W) 

> ^^vx^b^xyi/ p- h/i/xyx4/*^^vs^Tyy ^y 

(1^^911 8 OSHS^J) 

i^xf^ ixy^y 3— /^£;>f-;^x-r/^ 


6.0g 

0.3g 
13. 7 g 



[0 12 5] 40 [^3] 
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(21) 



39 
a 3 



!t$98¥5-2 4 9 6 8 2 



19 



^^^7') tert-7> /i^l (^011 1 0 OS^) 6. 0 g 



20 



B.Og 

0.3g 
13. 7 g 



21 



(SS!itW2<Dai?*) 



6.02 

0.4g 
13.6g 



m 

22 



23 



[p- (l-x h4^5^x Xf-l^y-p-k Kn+v/x^uy) 

fuv^'J :3-yL.^t/ > f^;Ux — -f yUT-bx— h 



B.Og 

0.3g 
13.7g 



m 

24 



[p- (l-x h + v'X h4">) X-?^U>-p-b KD + v>Xf-U>] 



B.Og 

0.4g 
13. 6 g 



25 



^X5^;U 



B.Og 

0.3g 
t3.7g 



26 



1 - T -te 1- (1- > yp X ^ ;V X A:^^. X 7 y y ^ > 



[0 126] 



[«4] 
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(22) i^B8¥5-24 9 6 8 2 

41 42 

« 4 











6.08 








11 




0.3g 






13. 7 g 


n 








5.8? 












0.2g 






14.0g 




.-if fj fn- n-x h 4- •>X h 4- i/'*) X-?" U V — d- t K a 4^ 'VX U V — 




/ ^ >V» tcr ^»^] (Siyg^l I 0 ©fi^) 




^1 






29 




O.lg 






13. 9 g 


H 


[p- (1-x h^-i/x h + i/) X5^uy~p-t Kd4->'X5'L/>- 
















30 




0.3 6: 






13. 7 g 



CO 1 2 7] ±TIB«bfcS-WS>7.h««Ef;£fflHT* [0 12 8] 

£g 5 fC^f . 
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(23) 



5-24 9 6 8 2 



43 

a 5 



44 





(bJ/ch' 






3 057 


8B9fB 


3 


1 5 




0. 30iz m L/S 


0. 30 ;z m L/5 


4 


2 0 


O. 30 ;/ m L/S 


0. 30m m L/S 


0. 30 XX m L/S 


5 


g 


0. 2a/£cn L/S 


0. 25^ m L/S 


0. 25/£ zn L/5 


6 


1 5 


n 4n » m f 

u. 4u|£ in l/a 


0. 30 m L/S 


0. 30 AC m L/S 


7 


I 5 


0 3fi // m I A 

V« 4V ((i Li/ J 






8 


8 


Ui 4V iL ill Li/ ^ 


11, OU ^ 111 L/^ 


V. JU/ut m L/« 


9 


1 6 


U. i fi ^ ill L/ 0 


w, LlU III w J 


V. tlti la L/o 


1 0 


8 


0 3G w m L/S 


0 30f/m L/S 

w> vV M III u 
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